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COMPLETE SPECIFICATION 

A Process for the Production of Silver-containing Layers on 

Aluminium and its Alloys 



We, Dr. von Glutz & Muller Aktien- 
gesellschakt, of Sonnenbergstrasse 26, 
Baden, Switzerland, a Swiss Company, do 
hereby declare the invention, for which 
6 we pray that a patent may be granted to 
us, and the method by which it is to be 
performed, to be particularly described 
in and by the following statement : — 
By a known process for producing re- 

10 presentations and reproductions of all 
kinds with the aid of photo-sensitive sub- 
stances, the absorbent, oxidic layer, such 
as is produced by anodic oxidation on 
aluminium, can be used as the sole car- 

15 rier for the photo-sensitive substances. In 
this connection, the presumption is that 
the photo.-sensitive substances are located 
in the pores of the anodic film of oxide 
but, in no case, on the surface of the 

20 layer. Hitherto, essentially two processes 
have been proposed and employed for 
sensitising the anodic film to light. By 
one process, the porous layer is impreg- 
nated with a solution of a substance that 

25 is already photo-sensitive, for example a 
ferric salt, and, by the other process, the 
photo sensitive substance, for example a 
silver halide, is produced by double de- 
composition of the film itself. If one dis- 

30 penses with the very limited employment 
of oxide layers sensitised with iron salts, 
only the films sensitised with silver 
halides remain for a wider basis of 
employment. The process, hitherto usual, 

35 of double chemical decomposition by 
means of precipitation reactions, for 
example with silver nitrate and potassium 
bromide, has. however, very considerable 
disadvantages. Thus, in order to incor- 

40 porate sufficient silver halide, it is neces- 
sary to repeat the- precipitation reaction a 
number of times. However, even this 
would not, in the case of the ordinary 
anodic films, for example in the case of 
45 films produced with direct current in sul- 
phuric-acid solution, lead to the object 
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aimed at, since volume of their pores 
would be far too small. A special 
process must, therefore, be employed to 
obtain films, with the necessary absorptive 50 
power. For this purpose, a few processes 
have already ben proposed, for example 
the direct-current anodisation in warm 
chromic-acid solution or in chromic-acid 
solutions with a varying content of sul- 65 
phurio acid, or the -successive treatment in 
a chromic-acid solution and an oxalic-acid 
solution ; it has also been attempted to ren- 
der the ordinary anodic layer more absor- 
bent before sensitising by chemical means 60 
or by thermal treatment. Phosphate and 
fluoride layers have also been proposed as 
carriers for the photo-sensitive substances. 
All these expedients lead to layers which 
do not approach ordinary layers with 65 
regard to hardness, resistance to wear, 
closability of the pores by sealing surface 
smoothness and resistance to corrosion. It 
has also been found that, in the precipita- 
tion reactions, the photo-sensitive pro- 70 
ducts are principally deposited at the 
open ends of the pores — a phenomenon 
which can be explained by the laws of 
diffusion and osmosis. 

All that has hereinbefore been ■ stated 75 
applies not only to the production of 
photo-sensitive layers but to all cases in 
which it is desired to provide the film with, 
metallic or combined silver in sufficient 
quantity, whether it be merely for decora^ qq 
tive purposes, for example colouring^ or 
as an^adhesive base for galvanic covering 
layers. 

According to the present invention, by • 
means of which the disadvantages herein- 35 
before mentioned are obviated, there is 
used, for the purpose of producing silver- 
containing layers on aluminium and its 
alloys, a process which is characterised by 
the feature that there is first produced, on 90 
the light metals mentioned, an absorbent, 
firmly adhering, oxide layer, a dyestuff 
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which reduces silver compounds to metal- 
lic silver is deposited in the pores in this 
layer and, finally, metallic silver is pre- 
- cipitated in the »pores in this layer by 
* chemical reaction by means of a solution 
that contains silver. 

It has been found that a large number 
of organic compounds which are capable 
of reducing 1 silver ions, can easily be 
10 deposited in the oxide layer down to the 
* bottom of tlie pores; either in the form of 
more or less concentrated solutions in 
water or other solvents by simple impreg- 
nation or by actual t( going on " by 

16 chemical or physical actions, for example 
bv diffusion and adsorption from solu- 
tions, similarly to the dyeing of textiles 
by coal-tar dye-stuffs. 
There are a large number of organic 

80 compounds, especially those having the 
character of a dyestuff. which dye the 
oxide layer fast, similarly to the dyeing 
of wool and cellulose by textile dyestuffs. 
Among these, there have been found to. be 

26 socially advantageoxis, for the process 
according to the invention, dyestuffs hav- 
ing the character of mordants, i.e., dye- 
stuffs which have **a; certain . chemical 
affinity to aluminium ""oxide, for example 

80 derivatives of anthraquiSone (alizarin 
types), of flavone and xanthone^. or de- 
rivatives of pronin (gallein type)— and 
oxazine (gallocyanin type). The colour 
of these compounds plays no part but the 

16 compounds only meet the requirements 
that they should go fast on to the alumi- 
nium-oxide layer and that they should be 
able to reduce the silver ions to metallic 
silver. The expression "go on" or "going 
on " used herein relates to the pheno- 
menon in which a material, for example 
the oxide coating, extracts the dyestuff 
from a solution thereof and absorbs it in 
itself. There are, for example, deriva- 

46 tives of gallic acid which are not coloured 
but which can, however, go on to the 
aluminium oxide. A principal condition, 
which as to be fulfilled by the organic 
compounds in the sense of the invention is 

60 that they reduce the silver compounds to 
metallic silver. It has been found that, 
in most cases, this condition is fulfilled 
when at least two hydroxy or amino 
groups are in the ortho or para position 

66 to each* other in the ring system or when 
a reactive aldehyde group is contained in 
the molecule. 

The following are mentioned as 
examples of suitable dyestuffs : 1:2:5:8- 

60 tetrahydroxyanthraquinone, 1 : 5-dihy- 
droxy -4:8- diaminoanthraquinone - 2 - 
sulphonic acid, 3:5:7:3: 4 1 -pentahy- 
droxy-flavone (quercitin), dihydroxy- 
fluorescein (gallein) and gallocyanin. 

66 Numerous dyestuffs, chiefly derivatives 



of benzene or naphthalene, . which have 
hydroxy or amino groups in the ortho or . 
para (position, are suitable for impregnat- 
ing the abosrbent, firmly -adhering layer 
• with more or less concentrated solutions TO 
in water or other solvents. It is especially 
advantageous to select compounds which 
are soluble in organic solvents but not 
in cold water such as, for example, 4- 
nitro-2-amino-l-phenol, 6-nitro-2-amino- 75 
phenol-4-sulphonic aoid, 4 : 6-dintro-2- 
amino-phenol , p-hydroxyphenylglycin t 
methyl-p-aminophenyl, ethyl galate galli- 
canilide. 

The absorbent, firmly adhering oxide 80 
layer may be produced on the aluminium 
and its aloys in many ways. Thus, use- 
ful layers may "be obtained by known 
methods by immersion in, for the most 
part, warm chemical reaction solutions.. 85 
Such solutions may have an alkaline or 
acid reaction; they contain certain sub^ 
stances which favour the formation of 
the oxide layer, for example, chromates, 
complex fluorides, silicofluorides, phos- 90 
phates, ferricyanides, vanadates, molyb- 
dates and similar substances. Suitable 
layers can also be obtained by treating the 
aluminium in molten mixtures of salts 
with an oxidising action. 95 

It may also be advantageous to employ 
the known processes of anodic-electro- 
lytic oxidation of aluminium and its 
alloys for the purpose of producing an 
absorbent, firmly adhering, oxide layer.100 
These processes are all characterised by 
the feature that the aluminium article is 
connected as anode in mostly -acid baths 
and electrolysis is carried out for - a 
definite time by means of director alter- 105 
nating current: The anodic oxide layers 
have the advantage of being- especially 
hard -and resistant to mechanical and 
chemicl strain, of being easily dyed by 
coal-tar dyestuffs and of being given a HQ 
glass-hard, unsoilable surface property by 
suitable port-closing processes? 

It has been ascertained by experiments" 
that, for certain purposes, not all anodic- 
ally producible layers are equivalent. If, 115 
for example, the process is to be employed 
for the production of photographic copies 
on aluminium or aluminium alloys, the 
layers must withstand a series of : treat- 
ments without altering unfavourably. It' 120 
is necessary that a good absorptive power 
and photographic capacity," as well as 
unchangeabilrty should be maintained 
during the time taken by the treatment. It- 
has been found that, for photographic 125 
purposes, suitable layers, which may be 
employed with great advantage as carriers - 
for the silver-containing substance, 1 are 
absorbent, firmly adhering, oxide layers 
which have been produced anodically with 180 



the aid of direct current in an aqueous 
solution which contains free oxalic acid 
as well as soluble oxalates and has a 
/>h value between 1.2 and 4.0. Suit-able 

5 soluble oxalates are those of alkali metals 
and also those of metals of the titanium 
group, i.e., titanium, zirconium and 
thorium. With the former oxalates, clear, 
colourless, transparent layers are 

10 obtained, whilst with the latter oxalates 
non-transparent, opaque layers are 
obtained. The advantages of the employ- 
ment of these layers for the purposes of 
the present invention are considerable. In 

15 addition to a good hardness and resistance 
to abrasion, they possess a high chemical 
resistance; they are very porous and ab- 
sorbent and can very easily be dyed. On 
closing the pores by means of the 

30 usual warm, aqueous solutions, their 
surface becomes glass-hard and unsoil- 
able. 

The reaction of the dyestuff, deposited 
in the layer, with solutions containing 

25 silver in the form of ions is advantage- 
ously carried out by immersing the suit- 
ably pre-treated article in the reactive 
silver solution; the latter may have a 
slightly acid, a neutral or a slightly 

80 alkaline reaction according to the reac- 
tivity of the dyestuff. Ammoniacal silver 
solutions, preferably those having no or 
only a slight excess of ammonia, have 
been found to be advantageous and usable 

36 in most cases. The temperature of and 
the time taken by this immersion treat- 
ment, depend ufcon the nature of the layer 
and uoon the kind of dyestuff. # Advan- 
tngeously, the dyestuff selected is a sub- 

40 stance the oxidation products of which 
ran be dissolved out without trouble from 
the absorbent layer on the reduction of the 
silver salt, so that none of them remain 
behind in the layer. . 

46 By the process according to the inven- 
tion it is possible to precipitate metallic 
silver in sufficient quantity down to the 
base of the pores in the oxide layers. The 
apnearance of the laver can be selected at 

50 will within wide limits from light brown, 
through darker stages of brown and satin- 
like black to a mirror with a metallic 
lustre. 

If it is desired to use the layer in this 
55 form as the final .stage, this will, as a 
rule be followed by a treatment by which 
the nores are closed. This may be carried 
out in the usual manner, as bv deposit- 
in? fattv substances or varnishes or by 
60 immersion in warm solutions of hydro- 
lysing salts, for example nickel and 
cobalt salts, or in boiling water or by 
treatment with steam. # 
The silver-containing layers obtained by 
65 the process according to the invention 



may be subjected to other treatments 
instead of or before the closing of the 
pores. The metallic silver precipitated in 
the layer is present in an ultramicroscopi- 
cally fine state. It can readily be re- 70 
oxidised to a silver compound. Thus, 
according to the present invention, it is 
easily possible to convert the metallic 
silver into a photo-sensitive silver halide 
by immersing the article provided with the 75 
silver-containing layer either in a solu- 
tion containing at least one oxidising 
agent and one or more halides or by 
exposing it to a damp .atmosphere which 
contains at least one halogen element 80 
(e.g. chlorine gas). If silver chloride 
has been produced in this way, it can be 
converted wholly or partially into the cor- 
responding bromide or iodide by treat- 
ment with solutions of bromides or 85 
iodides. In this way, it is possible to 
vary the degree of photo-sensitivity in 
wide limits. Such prepared articles, for 
example sheets of metal, can also be 
employed for photographic purposes in a 90 
similar manner as photographic plates on 
glass or as prepared films or papers. They 
may be exposed beneath a suitable photo- 
graphic negative and developed in a suit- 
able mineral or organic developer; the 95 
pictures produced may be toned, intensi- 
fied, reduced and fixed in the known 
manner after finishing the drawn or photo- 
graphic representation, i.e., by colouring 
it or sealing it or by intensifying the 100 
silver image to produce relief by galvanic 
plating. 

The process according to the invention 
may advantageously be used for produc- 
ing firmly adhering coatings on alu- 105 
minium and aluminium alloys. The 
layer containing metallic silver conducts 
electric current on the surface, so that, 
by cathduic connection of the aluminium 
article, the oxide-silver surface can be 110 
directly silvered, copper-plated, nickel- 
plated' or chromium-plated in the known 
galvanic baths. For this purpose, it is 
advantageous to rinse, for a short time, 
the article leaving the silver solution and 115 
then to put it dripping wet into the gal- 
vanic bath. 

The process according to the invention 
can also be employed for the production 
of printing products such as, for example, 120 
sign-hoards, scales, drawings, inscrip- 
tions and autotypes. The layers, pro- 
duced according to the invention and con- 
taining metallic silverware coated at the 
places that are to remain unaltered, with 125 
a resist paste which is resistant to nitric 
acid and other silver-dissolving agents 
and the silver is then dissolved out at the 
uncoated places. After the sealing or 
removal of the resist paste, polishing and 120 
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cutting, the products are finished. The documents is possible in an" economical 

reverse procedure may also he followed manner. 

to arrive at the same result. The absor- The layer, which contains metallic 
bent, firmly adhering, oxide layer is silver and which is produced according to 
5- printed with resist paste " at the places the invention, can, as long as it is not ?0 
that remain white, a dyestuff which, sealed^ be further altered bv bringing the 
reduces silver compounds to metallic precipitated or occluded * silver into con- 
silver is allowed to go on in the layer at tact with substances which can react with 
the" places' that remain free and the whole it for the purpose of altering the colour 
10 is reacted with the silver solution and shade or the appearance Tnus reddish 75 
metallic silver is formed. The printing pro- to purple-brown shades can ^be obtained 
cess first hereinbefore mentioned is better with solutions of copper sulphate, ootns- 
suited to the case in which it is desired to slum citrate and potassium f erricyanide, 
colour the places that have been freed sepia-like "Shades can* be obtained with 
16 from silver or to print them repeatedly solutions of uranium nitrate and potas- 80 
with employment of a resist, so that multi- sium f erricyanide, and bine shades can 
coloured printing - products can- be be obtained with 'solutions of potassium 
obtained. * • f erricyanide and ferric citrate; .-"Further, 
A further " possibility of producing the silver in the layer can, by treatment 

20 pictorial; drawn or written representations with solutions of gold salts or platinum 85 

of all kinds with the aid of the present salts, be replaced by the nobler metal, 
invention for the purpose of the produc- 
tion of' sign-boaTds, scales, maps and ■ - Example 1 
other printing products and photographic A pure aluminium foil, with an alu- 

25 reproductions consists in that the dye- minium content of 99.6% and a thickness 

stuff, which reduces the silver ions to of 0.05 mm., is provided with a firmly 90 

metallic silver, is deposited in the absoT- adhering,, absorbtenit, oxide layer by 

bent, firmly adhering, oxide layer in the immersing it for five minutes in a hot 

desired uictorial representation before it solution of 25 gms. of sodium carbonate 

30 is brought into reaction with the silver and 15 gms. of * potassium f erricyanide. 

solution. It has been found that, for After .rinsing and "drying, the oxidic layer 95 

the purpose of achieving this object, vari- produced 1 is' impregnated with a 10% 

ous ways may be adopted in the scope of solution of 4-nitro-2-amino-l-phenol in 

the present invention: For example, the alcohol; allowed to drain and chy and the 

35 dyestuff, which reduces the silver ions to yellow-coloured layer is then immersed in 

metallic silver, is deposited in the layer a 1% solution of silver nitrate at 60° C.,100 

before or after the coating with resist to which some ammonia has been added, 

paste. In the former case, the positive A brown coloration is produced. Finally, 

picture is produced with employment of a it is thoroughly rinsed and dried. The 

40 resist and the dyestuff is again dissolved aluminium foil prepared in this- manner 

out at the places which have remained is very suitable for the sterile, treatment ,105 

free. In the second case, the absorbent of* wounds or for the self-sterile covering 

layer is printed as a negative with the of open wounds or serious injuries to the 

resist paste and the dyestuff is deposited skin. ■ • 

45 only subsequently. A further enrbodi- Example 2 

ment of the process consists in selecting A solution of 3000 gms. of potassium i]0 

a dyestuff which reduces the silver com- oxalate in 100 litres of water is prepared, 

pounds to metallic silver and which, under Oxalic acid is then dissolved therein until 

the influence of light, is altered in such the" solution has a pn value of 2.8. In 

60 a manner that, after the exposure, it can the solution, heated to- 55° C-, an alu- 

be separated from its exposure product minium sheet is treated, with movement 116 

either chemically or physically. For of" the liquid, anodically with a current 

example, a suitable diazonium compound, density of 2.0 amperes per square deci- 

fior example l-diazo-2-naphthol-4-<sul- metre*. with direct current. -The layer 

55 phonic acid may be deposited in the produced is as clear, as glass and colour- 
absorbent layer. After exposure beneath less.- The aluminium - sheet is then 120 
a negative or a positive, the insoluble azo rinsed with water for a short time and is 
dyestuff can be produced in the layer at immersed for 15 minutes in a solution of 
the places unaffected by the light by soak- the azo dyestuff at 60° .C. which is pro- 

60 ing in a suitable solution, for example in duced- from diazotised 5-amilno-salicylie 

a' slightly alkaline solution of polyhy- acid and resorcinol. The dyestuff goes 125 

droxybenzene, and, finally, the sliver on in the layer with a- red colour. After 

image can be produced after the soaking, rinsing in water, the sheet coloured in 

It has been found that, by this process, this manner is immersed for one -hour in 

65 the production of incombustible copies of a solution at 46° C. .which contains 10 
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gnis. of silver nitrate in 1 litre of water 
and as much ammonia as is just necessary 
for the formation of silver-ammonia nit- 
rate. A black coloration having- an excel- 
6 lent fastness to light and weather is pro- 
duced. By converting the metallic silver 
into silver halide, a photographic material 
for copying purposes is obtained. 

Example 3 

10 A sheet of pure aluminium is anodic- 
ally treated with a current density of 2 
amperes per square decimetre in the fol- 
lowing solution at 58° C. with direct cur- 
rent for 35 minutes. The solution is pro- 

15 duced by dissolving 2000 gms. of the 
double salt titanium-potassium oxalate in 
1U0 litres U water and adding oxalic acid 
until the solution has a pK value of 2.1. 
The layer obtained in this way is non- 
20 transparent and of a whitish light grey. 
Instead of the sheet, finished shaped 
articles or parts thereof or pieces pro- 
duced from profiles may be employed. 
After rinsing the sheet etc. is treated in 

20 a solution at 60° C. of 20 gms. of 1 : 5- 
dihydroxy -4:8- diaminoantliraquinone - 
2 : 0-disulphouic acid in 1 litre of water 
until a deep blue coloration, which is fast 
to water, is produced. The sheet is then 

30 allowed to react with a solution of 25 gms 
of silver-ammonia nitrate in 1 litre of 
water at 45° C. for 3 hours, the colour 
changing from blue into a deep black. 
The object is now immersed in a solution 
35 of 10 gms. of sulphuric acid, 2 gms. of 
potassium permanganate and 15 gms. of 
sodium chloride in 1 litre of water until 
it has become white. This treatment is 
carried out in red light. After 

40 thoroughly rinsing in water and after 
drying, the sheet is exposed beneath a 
transparent photographic negative, 
developed in a photographic deve oper, 
toned in a gold toning bath, fixed and 

45 rinsed. Finally, for the purpose of clos- 
ing the pores, it is after-treated in a. hot 
solution of a nickel salt or in boiling 
water. A photographic copy of a clear 
eifect which is rich in contrasts is pro- 

50 duced. 

Example 4 
A sheet of pure aluminium 0.25 mm. 
thick is anodised for 35 minutes in an 
aqueous solution, free from sulphuric acid 

55 of 6% of chromic acid and 1% of titanium 
potassium oxalate at 60° C. with a curren, 
density of 1 ampere per square decimetre. 
The whitish oxide layer produced is then 
dyed deep violet in a 1% solution of 

60 dihydroxyfluorescein (gallein). By react- 
ing the dvestufr in a solution of 20 gms. 
per litre of silver-ammonia nitrate, a deep 
black coloration is produced by tlw 
occluded, finely divided metallic silver. 



The sheet is then exposed, in a. closed 55 
vtessel at dark-room illuminjation or in 
the dark, to the action of a damp atmos- 
phere containing elementary chlorine »as. 
In this way, the silver is oxidised to silver 
chloride. As soon as all the silver has 70 
been converted, as can easily be ascer- 
tained by the whitish colour, the sheet is 
first rinsed with a very dilute solution of 
sodium carbonate and then with clean 
water and allowed to dry. The sheet 76 
prepared in this way is excellently suit- 
able, especially in conjunction with an 
acid, so-called physical developer, for the 
production of black-and-white reproduc- 
tions, for example for the photographic 80 
reproduction of cards and incombustible 
doouments or for the production of sign- 
boards and absolutely correct scales and 
rules. 

Example 5 U 

A sheet of a thermally compensated 
aluminium alloy of the Al-Mg-Si type 
is anodised for 30 minutes in a solution, 
at 20° C, which, contains 12% by weight 
of sulphuric acid and. 5% of oxalic-acid 00 
hydrate, with direct current at a current 
density of 2 amperes per square decimetre 
and is then dyed to a deep red colour in 
a 2% solution, of 1 : 2 : 4-trihydroxyanthra- 
quinone. By immersing in a solution at 05 
6V C. containing 20 gms. of silver- 
ammonia nitrate per litre of water, a deep 
black precipitate of metallic silver is pro- 
duced which replaces the dyestuff that has 
gone on. After rinsing and drying, the'100 
sheet is printed in -any desired pattern 
with an oily printing- ink by means of 
which a resist is applied to the places . 
that then remain black. By immersing 
the printed sheet in a 30% solution of 105 
nitric, acid, the metallic silver is dis- 
solved out at the unprinted places and the 
appearance of the original anodic layer 
is restored. After boiling the sheet in 
water and after removing the resist print- 110 
ing ink, the printed product is finished. 
In this way there are obtained sign- 
boards, drawn reproductions and inscrip- 
tions of great clarity and excellent fast- 
ness to light and weather. H5 

Example 6 
An article made of an aluminium alloy 
of the Al-Zn-Mg" type is anodised for 20 
minutes in a 20% solution of sulphuric 
acid by means of direct current with a 120 
current density of 1.3 amperes per square 
decimetre and is then dyed, by immer- 
sion in a solution at 60° C. of 15 gms. of 
the known vegetable dye stuff Brasilin 
per 1 litre of water to a deep red that is 125 
last to water. After rinsing in water, 
the red dyestuff, that has gone on, is 
replaced by metallic silver in a warm 
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solution of silver-ammonia nitrate. After 
rinsing* in water, the article is copper- 
plated for 45 minutes in a cold solution, 
which, contains 170 gms. of copper sul- 
. 5 phate, 60 gms. of sulphuric acid, 45 gms. 
of glycerine and 0.1 gm. of gelatine, with 
a current density of 1 ampere per square 
decimetre. " The article, thus copper- 
plated galvanically, can now be used 
10 directly in this form. However it can 
also be further coated galvanically with 
other metals or re-dyed to old bronze 
shades or green old copper by chemical 
treatment. 

15 The Examples given represent a few 
possible methods of applying and carry- 
ing out the subject matter of the inven- 
tion and the scope of the invention is not 
limited by them. 

10 What we claim is : — 

1. A process for producing silver- 
containing layers on aluminium or alu- 
minium' alloys, characterised by the 
featur© that an absorbent, firmly adher- 

26 ing, oxide layer is produced on aluminium 
• or "alximinium alloys, a dyestuff which 
reduces silver compounds to metallic 
silver is deposited in the pores in this layer 
and, finally, metallic silver is precipi- 
30 tated in the ipores in this layer by chemi- 
- oal reaction by means of a solution that 
contains silver. 

2. A process according to Claim 1, 
characterised ... by the feature that the 

36 absorbent, firmly adhering, oxide layer is 
produced by chemical treatment of the 
aluminium or aluminium alloy in suit- 
able media. 

3. A process according to Claim 1, 
40 characterised by .the feature that the 

. absorbent, firmly adhering oxide layer iB 
produced by* anodic-electrolytio treat- 
ment .of . the aluminium or aluminium 
alloy in electrolyte solutions. 
45 f T ntrB^O o^ SurpjoooB ssoooid y 'f 

characterised by the feature that the 
absorbent.. firmly adhering oxide layer is 
produced by anodic-electrolytic treatment 
with direct current in an aqueous solu- 
50 tion which contains free oxalic acid and, 
at least one alkali oxalate and has . a 
pH value between 1.2 and 4.0. 

5. A process; according to Claim 1, 
characterised by the feature that the 

55 absorbent, firmly adhering oxide layer -is 
produced by anodic-electrolytic treatment 
. • with direct current in an aqueous solution 
' which contains free oxalic acid and at 
least one oxalate of the titanium group 
60 and has a 2?h value between 1.2 and 4.0. 

6. A process according to Claim 1, 
characterised, by the feature that the 
deposition of the dyestuff as a reducing 



agent is effected by impregnating the 
cxide layer with a solution of the dyestuff , 65 

7. A process according to Ctaim 1, 
characterised by the feature that the depo- 
sition of the dyestuff as a reducing agent 
is effected by the going-on of a. dyestuff 
which possesses an affinity for the oxide 70 
layer. - 

8. A process according to Claim 1, 
characterised by the feature that the dye- 
stuff consists of at least one compound 
which is of a mordanting character. 75 

9. A »process according to Claim 1, 
characterised by the feature that the sil- 
ver-compound containing solution consists 
of an ammoniacal-silver solution. 

10. A process according to Claim 1, 80 
characterised by the feature that the 
oxide layer which contains metallic silver 

is coated with metallic covering layers by 
galvanic treatment. 

11. A process according to Claim 1, 85 
characterised by the feature that, for the 
purpose of producing representations of 
all kinds, the silver precipitated in the 
pores of the oxide layer is again dis- 
solved out in places. 90 

12. A process according to Claim 1, 
characterised by the feature that, for the 
purpose of producing pictorial and docu- 
mentary representations of all kinds, . . 
parts of the oxide layer are covered with 95 
resist before their treatment with the dye- 
stuff, sot that, after the chemical reaction, 
only the uncovered places contain metal- 
lic silver. 

13. A process according to Claim 1, 100 
characterised by the feature that, for the 

Surpose of producing documentary, 
rawn, written and pictorial representa- 
tions, the dyestuff is deposited in the 
absorbent, firmly adhering oxide layer 105 
only in places and in accordance with the 
desired representation. 

14. A process according to Claim 1," 
characterised by the feature that the •-. 
silver precipitated in the pores of the 110 
oxide layer is reacted with chemical sub- 
stances for the purpose of altering the 
shade. . 

15. A process for producing'silver-con- 
taining layers ! on aluminium or alu- Ho 
minium alloys, . substantially as herein- 
before described in the Examples given. 

16. Articles of aluminium or alu- 
• minium alloys, which articles have been 

treated by the process according to" any 120 
of the preceding claims. 

For the Applicants, 
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Leamington Spa : Printed for Her Majesty's Stationery Office, by the Courier Press.— 1B52. 
Published at .The Patent Office, 25, Southampton Buildings, London, W.C.2, from which 

copies may be obtained* 



